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(57) ABSTRACT 

A semiconductor Wafer, a panel, and an electronic compo 
nent, and also methods for producing them is disclosed. In 
this context, the electronic component has a stack of tWo 
semiconductor chips. The top stacked semiconductor chip is 
thin-ground and is arranged using ?ip-chip technology on a 
central region of the bottom semiconductor chip. An edge 
region of the bottom semiconductor chip contains Vias 
through a leveling layer to a rewiring plane, Which for its part 
carries external contacts. 

22 Claims, 4 Drawing Sheets 
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SEMICONDUCTOR WAFER, PANEL AND 
ELECTRONIC COMPONENT WITH 

STACKED SEMICONDUCTOR CHIPS, AND 
ALSO METHOD FOR PRODUCING SAME 

CROSS REFERENCE TO RELATED 
APPLICATION 

This Utility Patent Application claims the bene?t of the 
?ling date ofApplication Number DE 103 20 579.9, ?led May 
7, 2003 and International Application No. PCT/DE2004/ 
000936, ?led May 4, 2004, all of Which are herein incorpo 
rated by reference. 

FIELD OF THE INVENTION 

The invention relates to a semiconductor Wafer, a panel and 
an electronic component With stacked semiconductor chips, 
and also methods for producing them. 

BACKGROUND 

With increasing demands on level of miniaturization and 
circuit density for electronic components, the production 
methods for such components are becoming more complex, 
failure rates are becoming higher and the aim of minimiZing 
cost is becoming ever more crucial. In this, case, the transition 
from internal electrical connections betWeen the semiconduc 
tor chips to external connections using external contacts, 
Which must not be beloW a prescribed handling or connection 
siZe, is a problem. 

SUMMARY 

The present invention provides an electronic component 
having internal electrical connections and having external 
contacts using suitable semiconductor Wafers and suitable 
panels Which alloWs continuing miniaturization and su?i 
cient external handling or connection siZe and Which reduces 
production costs. 

In line With one embodiment of the invention, a semicon 
ductor Wafer is ?rst of all provided Which has a top side Which 
has semiconductor chip positions arranged in roWs and col 
umns With integrated circuits for ?rst semiconductor chips. 
These semiconductor chip positions each have a central 
region With central pads and an edge region With edge pads. 
The central pads are electrically conductively connected to 
the edge pads via interconnects. 

In addition, the semiconductor Wafer has second semicon 
ductor chips With second pads. In this case, the second semi 
conductor chips are ?tted on the central regions of the ?rst 
semiconductor chips using ?ip-chip technology, so that the 
?rst central pads are electrically connected to the second 
pads. A leveling layer on the top side of the semiconductor 
Wafer provides a level, neW top side beneath Which the second 
semiconductor chips are embedded in the leveling layer. 
The advantage of this semiconductor Wafer is that it 

already has at least one stacked second semiconductor chip in 
any component position, this stack existing even before the 
semiconductor Wafer is split, Which means that all further 
processing can take place simultaneously for a plurality of 
chip positions. 

The number of second pads on the second semiconductor 
chip corresponds to the number of central pads in each semi 
conductor chip position, so that the connection betWeen ?rst 
central pads and second pads means that both the signal 
connections and the supply connections of the second semi 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

2 
conductor chip are in contact With the corresponding connec 
tions in the semiconductor positions for the ?rst semiconduc 
tor chip. In addition, the number of second pads corresponds 
to the number of edge pads Which are connected to the central 
pads via interconnect. This means that signals from the sec 
ond pads of the second semiconductor chip can be forwarded 
via the central pads, the interconnects and the edge pads. On 
the other hand, the edge pads, the interconnects, the central 
pads and the second pads can be used to route supply currents 
and supply voltage simultaneously both to the ?rst semicon 
ductor chip and to the second semiconductor chip. 
The central pads can be connected to the second pads via 

?ip-chip contacts. Although such ?ip-chip contacts on the 
second semiconductor chip are smaller than external contacts 
on an electronic component, they require a minimum siZe of 
second pads or of central pads in order to ensure electrical 
connection. By contrast, the edge pads, Which are not depen 
dent on the formation of connection contacts, can be reduced 
in siZe arbitrarily doWn to a technologically demanded mini 
mum level, for example photographic resolution or electron 
optical resolution, depending on the technology used. The 
interconnects, Which are provided in approximately the same 
number as the central pads in each semiconductor chip posi 
tion, can be used to connect all signal and supply connections 
from both semiconductor structures, namely from the ?rst 
semiconductor chip and from the second semiconductor chip, 
to appropriate edge contacts. 
The area requirement for the edge contacts can be mini 

miZed in line With the minimal area requirement of each 
individual edge contact. Accordingly, it is possible for the 
packing density of the edge contact bases to be made greater 
than the packing density of the central pads. This provides 
further assistance in minimiZing electronic components With 
semiconductor chips. 
To reduce the volume requirement of the second semicon 

ductor chips stacked on the semiconductor chip positions, the 
thickness of the semiconductor chips can be less than the 
thickness of the semiconductor Wafer. Since the second semi 
conductor chips are arranged on a planar top side of a semi 
conductor Wafer and, by virtue of the ?ip-chip contacts, are 
not only electrically connected to the central region in the 
semiconductor chip positions but are also ?xed in a form 
exhibiting extreme mechanical robustness, it is possible ?rst 
of all to put on semiconductor chips Which have a normal 
semiconductor chip thickness and not to perform thin-grind 
ing until the second semiconductor chips are mechanically 
oriented and ?xed in the component positions of the semi 
conductor Wafer. This minimiZes the rejection rate of thin 
ground semiconductor chips, especially since after the thin 
grinding these semiconductor chips are noW in no Way 
dangerous to handle, to transport or to process in another Way. 
The costs for electronic components With stacked thin 
ground semiconductor chips can thus be reduced. 
As a result of the second semiconductor chips being put on 

and ?tted, the top side of the semiconductor Wafer becomes 
extremely unlevel and unusable for further processing steps. 
To provide a level, uniform layer for further processing steps, 
the semiconductor Wafer therefore has a leveling layer on its 
top side, in Which the second semiconductor chips are embed 
ded. This has the associated advantage that this leveling layer 
can be folloWed by further layers, and additionally processing 
operations can also be performed photolithographically. 
Thus, vias can be made in the leveling layer by means of 
photolithography and by depositing metals, the cross section 
of said vias corresponding to that of the edge pads, and the 
metal column of said vias extending from the edge pads to the 
top side of the embedding layer. 
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In addition, the semiconductor wafer may already have a 
multilayer rewiring plane which has been put onto the level 
ing layer and has a rewiring structure which connects the vias 
to external pads of the rewiring structure via rewiring lines. 
Provided that the area of the semiconductor chip positions on 
the semiconductor wafer is suf?cient for enough external 
contacts for an electronic component to be arranged thereon, 
the arrangement of vias and also of a rewiring plane and of 
external contacts directly on the semiconductor wafer has the 
advantage that electronic components with stacked semicon 
ductor chips become able to be produced inexpensively in 
semiconductor chip siZe. If the semiconductor wafer already 
has external contacts, it is singulated into ?nished electronic 
components in a separating process. 

However, if the semiconductor chip area in each semicon 
ductor chip position of the semiconductor wafer is not su?i 
cient for a su?icient number of external contacts to be 
arranged on the semiconductor wafer at this juncture, it is 
possible to provide a panel which provides any siZe of area for 
external contacts on an electronic component. 

In contrast to the semiconductor wafer, such a panel has a 
top side which has component positions arranged in rows and 
columns and not just semiconductor chip positions. Within 
each component position, at least two semiconductor chips 
are stacked on one another. Semiconductor wafers of appro 
priate design can be separated into such semiconductor chip 
stacks even before the semiconductor wafers have vias, rewir 
ing planes and/ or external contacts, especially since these 
components may be arranged on the top side of the panel. To 
this end, at least the edges of the stacked semiconductor chips 
are embedded in the panel in a plastic compound to form a 
plastic composite plate, the stacked semiconductor chips hav 
ing a leveling layer in which the respective second semicon 
ductor chip is embedded. 

The plastic compound and the top side of the leveling 
layers of the stacked semiconductor chips form a joint area on 
which a rewiring plane is arranged. This rewiring plane on a 
panel has a larger area than the rewiring plane on a semicon 
ductor wafer, since it can extend over the leveling layer and 
over regions of the plastic compound. The panel can thus 
advantageously be used to provide far more external pads in 
the rewiring structure and accordingly also more external 
contacts on the electronic component in each of the compo 
nent positions of the panel. 

To connect both the second pads and the ?rst central pads 
to the external contacts of the panel in each component posi 
tion, there are, besides the rewiring plane, vias to the edge 
pads on the top side of the ?rst semiconductor chip. The 
external contacts can be arranged on the external pads of the 
rewiring plane outside of the region of the leveling layer of the 
semiconductor chip stack and can thus be situated on the 
panel’s plastic compound. In addition, they may be arranged 
on the leveling layer of the semiconductor stack. Finally, it is 
possible to provide the external contacts evenly distributed 
over every component position. 

Components, which are separated from an appropriately 
designed semiconductor wafer or an appropriately ?nished 
panel have a ?rst semiconductor chip which has a central 
region with central pads and an edge region with edge pads. In 
this case, the central pads are connected to the edge pads via 
interconnects. In addition, the electronic component has a 
second semiconductor chip which has second pads. The sec 
ond semiconductor chip is arranged on the central region of 
the ?rst semiconductor chip, and the central pads are electri 
cally connected to the second pads. The second semiconduc 
tor chip is embedded in a leveling layer, the leveling layer 
having vias which are electrically connected to the edge pads. 
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4 
In addition, the electronic component has a multilayer rewir 
ing plane. This rewiring plane is arranged on the leveling 
layer and connects external contacts on the electronic com 
ponent, which are arranged on external pads of the rewiring 
structure, via rewiring lines to vias, which for their part are 
connected to the edge pads. 

Such an electronic component has the advantage that it has 
a physically compact design, requires a minimal number of 
production steps and thus becomes inexpensive to produce, 
and allows short connections between the central pads of the 
?rst semiconductor chip, the second pads of the second semi 
conductor chip and the external pads. The ?rst semiconductor 
chip may have a larger top side and a greater thickness than 
the second semiconductor chip, which improves the compact 
ness of the electronic component and reduces the space 
requirement for the electronic component. 
The connections between ?rst central pads and second 

pads can have ?ip-chip contacts whose areas are larger than 
the cross-sectional areas of the vias to the edge pads. These 
cross-sectional areas may be circular and implemented by 
columnar vias. An advantage of the smaller cross-sectional 
areas of the vias in comparison with the cross-sectional areas 
of ?ip-chip contacts is that a greater packing density for the 
vias can be achieved in the edge regions of the ?rst semicon 
ductor chip than in the case of ?ip-chip contacts in the central 
region of the ?rst semiconductor chip. 
The leveling layer on which the rewiring plane is arranged 

may comprise polyimide and have a thickness which is 
slightly greater than the thickness of thin-ground second 
semiconductor chips with their ?ip-chip contacts. The thick 
ness of such a leveling layer may thus be between 80 and 120 
pm if thin-ground semiconductor chips of between 50 and 70 
um are arranged as second semiconductor chips on the ?rst 
semiconductor chip using ?ip-chip technology. In this case, 
the height of the ?ip-chip contacts is between 15 and 30 pm. 
By contrast, the diameters of the vias can be reduced down to 
0.5 pm. Preferably, the diameters of the vias are in a range 
between 2 and 10 pm. 

In one embodiment, a method for producing a semicon 
ductor wafer with a plurality of semiconductor chip positions 
for a plurality of electronic components has the following 
method steps: ?rst, a semiconductor wafer is provided which 
has semiconductor chip positions arranged in rows and col 
umns with integrated circuits for ?rst semiconductor chips. In 
this case, the semiconductor chip positions each have a cen 
tral region with central pads and an edge region with edge 
pads. The central pads are electrically connected to the edge 
pads via interconnects. 

This semiconductor wafer is ?tted with second semicon 
ductor chips in the central regions of the semiconductor chip 
positions so as to leave the edge pads free. Next, the second 
semiconductor chips, which are ?xed on the semiconductor 
wafer, are thin-ground. A leveling compound is then applied 
onto the semiconductor wafer and has the second semicon 
ductor chips embedded into it. When the leveling compound 
has been applied, it can be processed to form a leveling layer. 

This method has the advantage that it is performed at wafer 
level and, in particular, the thin-grinding of the second semi 
conductor chips can be performed at wafer level, which 
means that it is possible to achieve an extremely low rejection 
rate. This is because the second semiconductor chips are 
extremely robust chips in their full thickness before they are 
thin-ground, and are ?xed by the ?ip-chip contacts on the 
central region of each semiconductor chip position and do not 
need to be removed from these positions again after they are 
thin-ground. 
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The method also has the advantage that the ?nally pro 
duced semiconductor Wafer has a level surface as a result of 
processing the leveling compound, on Which further produc 
tion canbe performed simultaneously for all component posi 
tions. It is thus possible preferably to use photolithography to 
make pas sage openings in the leveling layer Which are limited 
to the edge regions of the component positions With their edge 
pads. These passage openings can then be metalliZed by 
depositing metal or metal alloys in the passage openings so as 
to form vias to the edge pads. In this case, columnar vias are 
formed Which can noW be connected on the top side of the 
leveling layer to appropriate reWiring lines. 

For electronic components Which are intended to have the 
area siZe of the ?rst semiconductor chip, the Wafer can also be 
provided With a reWiring plane in Which a reWiring structure 
has reWiring lines Which are routed from the vias to external 
pads. On this reWiring plane With a reWiring structure, it is 
then also possible to put a solder resist layer Which, of the 
reWiring structure, leaves free only the external pads, onto 
Which external contacts are then put for such a Wafer in a last 
method step. Such a Wafer can then be separated into indi 
vidual electronic components With stacked semiconductor 
chips. 

If the area of a semiconductor chip position is not su?icient 
for putting on a su?icient and satisfactory amount of external 
contacts from an electronic component, a panel is produced 
before a reWiring plane is put on. To this end, the folloWing 
method is performed; a semiconductor Wafer With stacked 
semiconductor chips is separated into individual semicon 
ductor chip stacks, each of these chip stacks having an embed 
ding layer in Which a second semiconductor chip is embedded 
Which is connected to central contacts on a ?rst semiconduc 
tor chip. 

These semiconductor stacks Which have been separated in 
this manner are put onto a support sheet, With the leveling 
layers being bonded onto the support sheet. The individual 
semiconductor chip stacks are put onto the support sheet in 
roWs and columns for appropriately provided component 
positions on the panel. Next, the semiconductor chip stacks 
are embedded in a plastic compound so as to form a plastic 
composite plate. When the plastic compound Which has been 
put on has cured, this plastic composite plate is self-support 
ing, Which means that the support sheet can be removed from 
the plastic compound plate. 

The support sheet has been used to produce a joint top side 
made of plastic and embedding layers for the individual semi 
conductor chip stacks. Passage openings are noW made in the 
leveling layer to the edge pads of the ?rst semiconductor chip 
using photolithography. The photolithography is used merely 
to perform the patterning, and a solvent is used to make the 
passage openings in the leveling layer. 

Since the passage openings extend to the edge pads of the 
?rst semiconductor chip, it is noW possible to produce a 
connection in the form of vias by ?lling the passage openings 
to the edge pads by means of chemical or electro deposition. 
Next, a reWiring plane With reWiring lines from the vias to the 
external pads of the reWiring plane is put on. When a solder 
resist layer has been put on so as to leave the external pads of 
the reWiring plane free, external contacts are put on to these 
external pads Which have been left free. They can be put on by 
soldering on solder balls or solder bumps. To produce the 
electronic components, the panel needs to be saWn into indi 
vidual electronic components or separated in another Way. 

In summary, it can be stated that the combination of a 
“?ne-pitch compatible ?ip-chip mounting technology” With 
the “universal package” process approach alloWs the devel 
oper to provide access to contacts on the second semiconduc 
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6 
tor chip via contacts on the ?rst semiconductor chip. This has 
the advantage of short signal paths, Which are crucial for fast 
access and for short clock times in the case of semiconductor 
memories and microprocessors. Furthermore, the advantage 
arises of a very thin housing With a high density of lines as a 
result of thin-grinding at least one of the stacked semicon 
ductor chips. Furthermore, it is possible to perform a Wafer 
test as soon as the tWo semiconductor chips on a semiconduc 

tor Wafer are connected to one another, since the edge pads in 
the edge region are accessible to test tips before a leveling 
compound is put on. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying draWings are included to provide a 
further understanding of the present invention and are incor 
porated in and constitute a part of this speci?cation. The 
draWings illustrate the embodiments of the present invention 
and together With the description serve to explain the prin 
ciples of the invention. Other embodiments of the present 
invention and many of the intended advantages of the present 
invention Will be readily appreciated as they become better 
understoodby reference to the folloWing detailed description. 
The elements of the draWings are not necessarily to scale 
relative to each other. Like reference numerals designate cor 
responding similar parts. 

FIG. 1 illustrates a schematic cross section through an 
electronic component in one embodiment of the invention. 

FIG. 2 illustrates a schematic cross section through a semi 
conductor Wafer With semiconductor chip positions on Which 
the second semiconductor chips are arranged. 

FIG. 3 illustrates a schematic cross section through the 
semiconductor Wafer illustrated in FIG. 2 after the second 
semiconductor chips have been thin-ground. 

FIG. 4 illustrates a schematic cross section through a semi 
conductor Wafer as illustrated in FIG. 3, after a leveling com 
pound has been put onto the semiconductor Wafer’s top side 
?tted With second semiconductor chips. 

FIG. 5 illustrates a schematic cross section through the 
semiconductor Wafer illustrated in FIG. 4, after the leveling 
compound has been processed to form a leveling layer. 

FIG. 6 illustrates a schematic cross section through a panel 
With stacked semiconductor chips, separated from the semi 
conductor Wafer illustrated in FIG. 5, on a support sheet. 

FIG. 7 illustrates a schematic cross section through a panel 
after the support sheet illustrated in FIG. 5 has been removed. 

FIG. 8 illustrates a schematic cross section through a panel 
as illustrated in FIG. 7, With a reWiring plane put on. 

FIG. 9 illustrates a schematic cross section through a panel 
as illustrated in FIG. 8, With external contacts put on. 

DETAILED DESCRIPTION 

FIG. 1 illustrates a schematic cross section through an 
electronic component 26 in an embodiment of the invention. 
The electronic component 26 has a ?rst semiconductor chip 4 
With edges 19 and a back 35. The top side 13 of the ?rst 
semiconductor chip 4 has central pads 6 in a central region 5 
and edge pads in an edge region 7. A second semiconductor 
chip 10 having second pads 11 is arranged on the central 
region 5. 

Arranged betWeen the second pads 11 and the central pads 
6 are ?ip-chip contacts 14. Interconnects 9 are routed from the 
central pads 6 to the edge pads 8. The central pads 6 and hence 
also every second pad 11 are connected to one of the edge 
pads 8 via interconnects 9. The second semiconductor chip 10 
With its ?ip-chip contacts 14 is embedded in a leveling layer 
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12. This leveling layer 12 covers both the back 36 of the 
second semiconductor chip 10 and the edges 19 of this semi 
conductor chip 10, and ?lls interspaces betWeen the ?ip-chip 
contacts 14. 

Extending in the edge regions 7 are vias 23 from the edge 
pads 8 at least as far as the top side 20 of the leveling layer 12. 
The leveling layer 12 With its top side 20 and the plastic 
compound 18 in Which the stack of tWo semiconductor chips 
4 and 10 is embedded produce a joint area 21 on Which a 
reWiring plane 22 is arranged. This reWiring plane 22 has tWo 
layers, a transitional layer 32, Which is made of polyimide, 
and a reWiring layer 29, Which has reWiring lines 27 Which are 
connected to the vias 23. In addition, the reWiring structure of 
the reWiring layer 29 has external pads 24 Which are occupied 
by external contacts 25. A solder stop layer is arranged on the 
reWiring structure of the reWiring layer 38 Which leaves only 
the external pads 24 free, so that no solder can get to the 
reWiring lines 27 When the external contacts 25 are fused on. 

Whereas the ?rst semiconductor chip 4 has a thickness D 
Which corresponds to that of a standard semiconductor Wafer, 
the second semiconductor chip 10 is thin-ground, Which 
means that a relatively compact electronic component 26 can 
be produced. In this embodiment of the invention, the external 
contacts 25 are arranged in tWo roWs, but they may also be 
arranged evenly distributed over the top side 36 of the reWir 
ing plane 22. In the case of this electronic component 26, 
there is no direct access to the ?ip-chip contacts 14 of the 
second electronic component 10, but the edge pads 8 in inter 
action With the vias 23 alloW access to the ?ip-chip contacts 
14 of the second semiconductor chip, too. 

FIGS. 2 to 9 illustrate schematic cross sections through 
components of the invention after appropriate production 
processes. Components With the same functions as in FIGS. 2 
to 9 are identi?ed using the same reference symbols and for 
the most part are discussed just once. 

FIG. 2 illustrates a schematic cross section through a semi 
conductor Wafer 1 With semiconductor chip positions 3 on 
Which second semiconductor chips 10 are arranged. Each 
component position 3 has a central region 5 With central pads 
6. Arranged around the central region 5 is an edge region 7 in 
each component position, Which supports edge pads 8. On the 
central region 5, the second semiconductor chip 10 is 
arranged such that its second pads are electrically connected 
to the central pads in each chip position. The thickness d of the 
second semiconductor chips 10 on the semiconductor Wafer 1 
corresponds approximately to the thickness D of the semi 
conductor Wafer. 

FIG. 3 illustrates a schematic cross section through the 
semiconductor Wafer 1 illustrated in FIG. 2 after the second 
semiconductor chips 10 have been thin-ground. Thin-grind 
ing the semiconductor chips 10, Which are arranged on the 
semiconductor Wafer 1, makes it possible to achieve a thick 
ness d of betWeen 50 and 80 pm, in comparison With the 
thickness D of the semiconductor Wafer 1 of betWeen 500 and 
750 pm. The thin-grinding is simpli?ed by virtue of the semi 
conductor Wafer 1 already having a planar top side 2 onto 
Which the semiconductor chips 10 are put With ?ip-chip con 
tacts Which are approximately 20 pm thick and are reliably 
?xed using these ?ip-chip contacts during the thin-grinding 
operation. 

FIG. 4 illustrates a schematic cross section through the 
semiconductor 1 illustrated in FIG. 3 after an embedding 
compound 28 has been put onto the top side 2 of the semi 
conductor Wafer 1, Which is ?tted With semiconductor chips 
10. This leveling compound, for example made of polyimide, 
is ?rst of all applied in a runny form, Which produces a 
relatively unlevel surface 37. This surface 37 can be pro 
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8 
cessed, so that, as FIG. 5 shoWs, the leveling compound 28 is 
removed to produce a level leveling layer 12. A semiconduc 
tor Wafer 1 as illustrated in FIG. 5 is already a commercially 
available product and can be sold inexpensively because it is 
possible to produce the stacking and thin-grinding of second 
semiconductor chips 10 on the semiconductor Wafer 1 With 
out signi?cant rejects. 

FIG. 6 illustrates a schematic cross section through a panel 
15 With stacked semiconductor chips 4 and 10 on a support 
sheet 31 Which have been separated from the semiconductor 
Wafer 1 illustrated in FIG. 5. For this, the support sheet 31 has 
?rst of all been provided and the stacked semiconductor chips 
4 and 10 obtained from the semiconductor Wafer 1 in FIG. 5 
have been arranged With their leveling layers 12 on the sup 
port sheet 31. Next, the interspaces betWeen the stacked semi 
conductor chips 4 and 10 and the backs 35 of the ?rst semi 
conductor chips 4 have been totally covered in plastic. The 
support sheet 31 prevents the top side 20 of the leveling layer 
12 from also being covered inplastic, Which means that, When 
the plastic compound 18 of the panel 15 has cured, the foil 31 
can be removed from the component positions 17 of the panel 
15. 

FIG. 7 illustrates a schematic cross section through a panel 
15 after the support sheet 31 illustrated in FIG. 5 has been 
removed. The plastic compound plate 33 comprising plastic 
compound 18 and semiconductor chip stacks 30 is self-sup 
porting and of robust form. The leveling layers 12 With their 
top sides 20 form a joint top side 21 With the plastic com 
pound 18 arranged betWeen them. This joint top side 21 is 
level or planar and it is thus possible to produce further 
patterning on this level area in order to produce electronic 
components in the component positions of the panel 15. First, 
openings are made in the leveling layers doWn to the edge 
pads using photolithography. These passage openings are 
then ?lled With a metal by electrodeposition to produce a via. 
When these vias, Whose column diameter is smaller than the 
diameter of the ?ip-chip contacts of the second electronic 
component 10, have been produced, a reWiring plane can be 
put on the level top side 21. Even though the number of vias 
corresponds to the number of ?ip-chip contacts, the vias 
comprise a smaller area in the edge region of the ?rst semi 
conductor chip 4 than the ?ip -chip contacts the central region 
of the ?rst semiconductor chip 4. 

FIG. 8 illustrates a schematic cross section through a panel 
15 as illustrated in FIG. 7 With a reWiring plane 22 put on. This 
reWiring plane 22 has three layers, a transitional layer 32 
made of polyimide, Which is put as compensation onto the 
joint area 21 of the panel 15 so as to leave the vias 23 free, a 
further layer 29, Which has a reWiring structure Which has 
reWiring lines 27 and external pads 24, With the reWiring lines 
27 connecting the vias 23 to the external pads 24. 

FIG. 9 illustrates a schematic cross section through a panel 
15 as illustrated in FIG. 8 With external contacts 25 applied. 
This means that in every component position 17 of the panel 
15 a complete component With stacked semiconductor chips 
is ?nished and the panel 15 can be split along the separating 
lines 39 to form individual components. This sequence of 
processes in the method from a semiconductor Wafer through 
to a panel 15 Which can be split to form components is used 
When the area of the ?rst semiconductor chip is not suf?cient 
to provide enough space for external contacts 25. If the sur 
face of the semiconductor chip is suf?cient, hoWever, for 
enough external contacts to be put directly on a reWiring plane 
on the semiconductor chip, it is possible to dispense With 
producing a panel 15, and all processes for producing an 
electronic component With stacked semiconductor chips take 
place directly on a semiconductor Wafer. 
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The invention claimed is: 
1. A semiconductor Wafer comprising: 
a top side that comprises semiconductor chip positions 

arranged in roWs and columns With integrated circuits 
for ?rst semiconductor chips, the ?rst semiconductor 
chips each having a top side With a central region With 
central pads and an edge region With edge pads, Wherein 
the central pads are connected to the edge pads via 
interconnects; 

second semiconductor chips Which comprise second pads, 
the second semiconductor chips being ?tted on the cen 
tral regions of the ?rst semiconductor chips, and the ?rst 
central pads being electrically connected to the second 
pads; and 

a leveling layer on the top side of the semiconductor Wafer, 
the second semiconductor chips being embedded in the 
leveling layer. 

2. The semiconductor Wafer according to claim 1, compris 
ing Wherein the edge pads are smaller than the central pads. 

3. The semiconductor Wafer according to claim 1, compris 
ing Wherein the packing density of the edge pads is greater 
than the packing density of the central pads. 

4. The semiconductor Wafer according to claim 1, compris 
ing Wherein the thickness of the second semiconductor chips 
is less than the thickness of the semiconductor Wafer for the 
?rst semiconductor chips. 

5. The semiconductor Wafer according to claim 1, compris 
ing Wherein the second semiconductor chip comprises ?ip 
chip contacts that are electrically connected to the central 
pads and are surrounded by the leveling layer. 

6. A panel comprising: 
a top side Which has component positions arranged in roWs 

and columns; 
at least tWo stacked semiconductor chips in each compo 

nent position With a ?rst semiconductor chip Which has 
a top side With a central region With central pads and an 
edge region With edge pads, the central pads being con 
nected to edge pads via interconnects; 

a second semiconductor chip With second pads Which is 
?tted on the central region of the ?rst semiconductor 
chip, and the ?rst central pads being electrically conduc 
tively connected to the second pads; 

a plastic compound in Which the stacked semiconductor 
chips have at least their edges embedded; and 

a leveling layer in Which the second semiconductor chip is 
embedded, Wherein the plastic compound and the top 
sides of the leveling layers of the stacked semiconductor 
chips form a joint area on Which a reWiring plane is 
arranged. 

7. The panel according to claim 6, comprising Wherein the 
leveling layer comprises vias to the edge pads. 

8. The panel according to claim 6, comprising Wherein the 
reWiring plane comprises external pads on Which external 
contacts are arranged evenly distributed over each component 
position. 

9. An electronic component comprising: 
a ?rst semiconductor chip Which has a top side having a 

central region With central pads and an edge region With 
edge pads, the central pads being connected to the edge 
pads via interconnects; 

a second semiconductor chip Which comprises second 
pads, the second semiconductor chip being ?tted on the 
central region of the ?rst semiconductor chip, and the 
?rst central pads being electrically connected to the sec 
ond pads; 
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10 
a leveling layer in Which the second semiconductor chip is 

embedded, the leveling layer comprising vias Which are 
electrically connected to the edge pads; and 

a multilayer reWiring plane Which is arranged on the lev 
eling layer and comprises external contacts from the 
electronic component Which are electrically connected 
to the vias via reWiring lines. 

10. The electronic component according to claim 9, com 
prising Wherein the ?rst semiconductor chips comprise a 
larger top side and a greater thickness than the second semi 
conductor chips. 

11. electronic component according to claim 9, comprising 
Wherein the second semiconductor chip comprises ?ip-chip 
contacts, and the cross-sectional areas of the ?ip-chip con 
tacts are larger than the cross-sectional areas of the vias. 

12. The electronic component according to claim 9, com 
prising Wherein the vias are columnar. 

13. The electronic component according to claim 9, com 
prising Wherein the via have a greater packing density than 
the ?ip-chip contacts of the second semiconductor chip. 

14. The electronic component according to claim 12, com 
prising Wherein the step siZe or grid dimension betWeen the 
vias is smaller than the step siZe or grid dimension betWeen 
?ip-chip contacts. 

15. The electronic component according to claim 9, com 
prising Wherein the leveling layer comprises polyimide. 

16. A method for producing a semiconductor Wafer With a 
plurality of semiconductor chip positions for a plurality of 
electronic components, the method comprising: 

providing a semiconductor Wafer that comprises semicon 
ductor chip positions arranged in roWs and columns With 
integrated circuits for ?rst semiconductor chips, the 
semiconductor chip positions each comprising a central 
region With central pads and an edge region With edge 
pads, and the central pads being electrically connected to 
the edge pads via interconnects; 

?tting the semiconductor Wafer With second semiconduc 
tor chips in central regions of the semiconductor chip 
positions so as to leave the edge pads free; 

thin-grinding the second semiconductor chips on the semi 
conductor Wafer; 

putting a leveling compound onto the semiconductor Wafer 
so as to embed the second semiconductor chips; and 

processing the leveling compound to form a leveling layer. 
17. The method according to claim 16, comprising Wherein 

after the leveling layer has been produced the folloWing 
method is performed: 
making passage openings in the leveling layer in the edge 

regions of the component positions as far as the edge 
pads; and 

depositing metal or metal alloys in the passage openings to 
form vias. 

18. A method for producing a panel With semiconductor 
chip stacks folloWing production of a semiconductor Wafer in 
line With the method according to claim 16, comprising: 

separating a semiconductor Wafer With stacked semicon 
ductor chips into individual semiconductor chip stacks 
Which have a ?rst and a second semiconductor chip, the 
second semiconductor chip being embedded in a level 
ing layer; 

putting the semiconductor chip stacks With their leveling 
layers onto a support sheet; 

embedding the semiconductor chip stacks into a plastic 
compound to form a plastic compound plate; 

removing the support sheet from the plastic compound 
plate; 
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making passage openings to the edge pads of the ?rst 
semiconductor chip in the leveling layer; 

?lling the passage openings With copper or With a copper 
alloy to form vias; 

applying a reWiring plane With reWiring lines from the vias 
to external pads of the reWiring plane; 

applying a solder stop layer is applied onto the reWiring 
plane so as to leave the external pads free; and 

putting external contacts onto the external pads. 
19. A method for producing an electronic component With 

a plurality of semiconductor chips, Where the method com 
prising: 

providing a semiconductor Wafer Which has semiconduc 
tor chip positions arranged in roWs and columns With 
integrated circuits for ?rst semiconductor chips, the 
semiconductor chip positions each comprising a central 
region With central pads and an edge region With edge 
pads, and the central pads being electrically connected to 
the edge pads via interconnects; 

?tting the semiconductor Wafer With second semiconduc 
tor chips in central regions of the semiconductor chip 
positions so as to leave the edge pads free; 

thin-grinding the second semiconductor chips on the semi 
conductor Wafer; 

putting a leveling compound onto the semiconductor Wafer 
so as to embed the second semiconductor chips; 

processing the leveling compound to form a leveling layer; 
making passage openings in the leveling layer in the edge 

regions of the component positions as far as the edge 
pads; 

depositing metal or metal alloys in the passage openings to 
form vias; 
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12 
separating a semiconductor Wafer With stacked semicon 

ductor chips into individual semiconductor chip stacks 
Which comprise a ?rst and a second semiconductor chip, 
the second semiconductor chip being embedded in a 
leveling layer; 

applying a reWiring plane With reWiring lines from the vias 
to external pads of the reWiring plane; 

putting a solder stop layer onto the reWiring plane of the 
semiconductor Wafer so as to leave the external pads 

free; 
applying external contacts onto the external pads; and 
splitting the semiconductor Wafer into individual elec 

tronic components. 
20. A method for producing an electronic component com 

prising: 
producing a panel according to claim 18; and 
separating the panel into individual electronic compo 

nents. 

21. The panel according to claim 6, comprising Wherein a 
rear side and side faces of the ?rst semiconductor chip and 
side faces of the leveling layer are completely embedded in 
the plastic compound, and Wherein a top side of the plastic 
compound and the top side of the leveling layer form a planar 
surface upon Which the reWiring plane is arranged 

22. The electronic component according to claim 9, com 
prising Wherein a rear side and side faces of the ?rst semi 
conductor chip and side faces of the leveling layer are com 
pletely embedded in a plastic compound, and Wherein a top 
side of the plastic compound and the top side of the leveling 
layer form a planar surface upon Which the reWiring plane is 
arranged. 
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